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(g) Process and apparatus for forming a color coated article. 



(57) A color coated article is formed by applying a 
color coated material to an injection mold (10) 
having mold halves (11,12), a mold cavity edge 
(15) and a mold cavity (14) therein for the 
formation of an injection molded article, and 
Injecting molten plastic (30) into the mold cavity 
to fonn a laminated article (31) with the color 
coated material bonded to the injected plastic. 
The process uses a color coated blank (20) cut 
from a web and transfers the blank into registry 
with at least one of the moid halves (11). 
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BACKGROUND OF THE INVENTION 

In-mold coating involves the use of a film from 
which a shell is formed corresponding to the shape 
of one half a pressure mold, usually the cavity, by 5 
conventional thermoforming, or by using the pres- 
sure mold cavity itself as the thermoforming tool. If 
the latter, the film may be preheated and formed in 
that cavity, with the formed shell juxtaposed with the 
other mold half, to form a plastic molded part therein. io 
Alternately, the film may be clamped against one 
parting face of a pressure mold and the plastic mold- 
ed against it, whereby the latter softens the film and 
forces it into the cavity. Of course, the film may also 
be preheated before the pressure molding step. 15 

Whichever procedure is followed, a laminated 
pressure molded plastic article is formed with a skin 
consisting of the film. The skin may be colored or dec- 
orated to provide a decorated or color coated article. 

It is highly desirable to provide an improved proc- 20 
ess for forming a color coated article of the aforesaid 
type. The cost of the film and the process of Introduc- 
ing it into the pressure mold represent major parts of 
the total cost of applying a finish to the pressure mold- 
ed article in the foregoing procedure. 25 

Further, as described above, the shell is formed 
by thermoforming, whether in a separate mold, or in 
the pressure molding cavity. Thus, it Is drawn from a 
sheet that is typically large enough to accommodate 
the formation of several shells at the same time, 30 
meaning that several thermoforming mold cavities 
must be placed in juxtaposition with the sheet. This, 
in turn, leaves spaces between the cavities covered 
by film stock not used to make shells and Is thus wast- 
ed. The shells so formed are then punched out of one 35 
sheet, to be placed into the pressure molding cavities, 
and the rest of the expensive sheet, the so-called 
"skeleton scrap", is discarded. 

When the shell is formed in the pressure molding 
cavities of multi-impression molds, the amount of 40 
skeleton scrap is greater than for thermoforming 
done separately, because the spacing of cavities in 
thermoforming is closer than in pressure molding of 
molten plastic. 

With separately thermoformed shells, an addi- 45 
tional problem arises when attempting to place the 
shells Into the pressure molding cavity accurately 
enough to avoid folds and other defects due to the 
pressure molding step. 

Accordingly, it is a principal object of the present so 
invention to provide an improved process and appa- 
ratus for forming a color coated article using in-mold 
coating. 

It is a further object of the present invention to 
provide an improved process and apparatus as afore- 55 
said which minimizes scrap formation and defects in 
processing. 

It is a still further object of the present invention 




to provide a process and apparatus as aforesaid 
which is economical and easy to use. 

Further objects and advantages of the present in- 
vention will appear hereinbelow. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, the 
foregoing objects and advantages are readily ob- 
tained. 

In the present invention, a process for forming a 
color coated or decorated article is provided by apply- 
ing a color coated material to an injection mold having 
mold halves, a mold parting face, mold cavity edge 
and a mold cavity therein for the formation of an in- 
jection molded article, and injecting molten plastic 
into said mold cavity to form a laminated article with 
the color coated material bonded to the injected plas- 
tic. The improvement of the present invention com- 
prises: cutting a color coated blank from a web in a 
size and shape adapted to fit between the mold 
halves and with a rim portion thereof adapted to mate 
with the mold cavity edge at the parting face of the 
mold; transferring the blank into registry with at least 
one of the mold halves and retaining the rim portion 
thereof on the mold cavity edge; deforming the blank 
to conform to said at least one mold half and closing 
the mold halves to form a mold cavity; and injecting 
molten plastic into the mold cavity to form a laminat- 
ed, injection molded article with the color coated 
blank bonded to the injected plastic. The color coated 
blank can be color coated over the entire surface or 
provided with a color coating over part of the surface, 
as desired. 

The rim portion of the blank may be retained on 
the mold cavity edge by suction or mechanical 
means, and the blank deformed under pressure or by 
a mold core. 

The blank is preferably cut by stamping and the 
rim portion of the blank preferably scored for conve- 
nience of subsequent trimming. The stamping and 
scoring may be conveniently performed at the same 
time in a single operation. 

The blank is preferably transferred by a holding 
means and is preferably pre-heated before deform- 
ing, wherein the pre-heating may be performed by 
the holding means. 

The present invention also resides in an appara- 
tus for forming a coated article. 

Other features and advantages of the present In- 
vention will appear hereinbelow. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present Invention will be more readily under- 
stood from a consideration of the accompanying illus- 
trative drawings, In which: 

Figure 1 is a partly schematic sectional view of 
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the process of the present invention with the 
moid halves spaced apart and the blank posi- 
tioned In registry therev/lth; 
Figure 2 is a view similar to Figure 1 with the mold 
halves closed to form a mold cavity and the lam- 5 
inated article formed therein; 
Figure 3 is a perspective view of a web with a 
blank cut therefrom; 

Figure 4 is a perspective view of an article formed 
in the process of the present invention; io 
Figure 5 Is a top view of a web showing the for- 
mation of different size blanks; 
Figure 6 is a partly schematic view showing the 
formation of a multi-planar article, and Figure 7 
shows the resultant multi-planar article; is 
Figure 8 shows a top view of a heated carrier 
plate an Figure 9 Is a sectional view along lines 
IX-IX of Figure 8. 

DETAILED DESCRIPTION 20 

Referring to Figures 1 and 2. injection mold 10 is 
provided with a mold cavity half 11 and core mold half 
12. Core 12 is movable in the direction of arrows 13 
towards and away firom mold half 11 by suitable mo- 25 
tive means (not shown) to form mold cavity 14 be- 
tween the mold halves as clearly shown in Figure 2. 
At their parting face, mold half 11 has a mold edge 15 
adjacent mold cavity 14, and core 12 has a corre- 
sponding core mold edge or hold down rim 16 mov- so 
able towards and away from mold edge 15 In the di- 
rection of arrows 13. Core 12 is provided with at least 
one injection sprue 17 connected to a source of mol- 
ten plastic (not shown) for injection of molten plastic 
into mold cavity 14 when the mold 10 is in the mold 35 
closed position shown in Figure 2. 

A color coated blank 20 is transferred between 
the mold halves into registry with at least one of the 
mold halves by transfer plate 21 which acts as a hold- 
ing means for the blank via suction channels 22 con- 40 
nected to a source of suction (not shown). Blank 20 
has a rim portion 23 which engages mold edge 1 5 and 
is held in conformance therewith via mold edge suc- 
tion channels 24 also connected to a source of suction 
(not shown). Blank 20 Is then deformed Into conform- 45 
ity with mold 1 1 as by mold suction channels 25 which 
are also connected to a source of suction (not shown). 
The blank 20 Is released from transfer plate 21 aided 
by discontinuance of suction from channels 22 or if 
desired by use of positive pressure through channels so 
22. Also, If desired mold core 12 can accomplish the 
deformation of blank 20 into conformity with mold 11 
(or aid in said deformation), naturally after removal of 
plate 21 from between the mold halves. 

After removal of plate 21 from between the mold ss 
halves, the mold halves are closed by moving core 12 
and core mold edge 16 in the direction of arrows 13 
into the position shown in Figure 2 using any desired 



motive means. The core mold edge 16 engages blank 
rim portion 23 as shown in Figure 2 and serves as a 
mechanical means for holding blank edge portion in 
conformity with mold edge 1 5. The blank may also be 
held in place during pressure molding by other means 
if desired, as by a hold-down rim. 

Alternatively, hold down rim 16 is Independently 
movable and after removal of plate 21 is in constant 
contact with the blank to hold same in place while the 
mold is closed. If so constructed, the core is In a fixed 
position while the cavity half of the mold closes 
against the core. 

Molten plastic 30 is then injected into mold cavity 
14 via sprue 17 to form a laminated injection molded 
article 31 with the color coated blank 20 bonded to 
the injected plastic 32. The molten injected plastic will 
locally melt the blank to promote bonding, but bond- 
ing aids e.g., adhesives, may be used on the blank if 
desired. 

Figure 3 shows web 40 with blank 20 cut therein 
by stamping tool 41 . Thus, instead of punching out a 
formed shell, substantially flat blank 20 is stamped 
from web 40 via tool 41, having the size and contour 
of the projected area and shape of the pressure mold- 
ing cavity 14 (schematically shown in dashed lines in 
Figure 3), plus a blank rim portion 23 to form a holding 
surface between mold halves as shown in Figures 1 
and 2. Stamping tool 41 is provided with cutting edge 
42 to cut the blank at cut line 43 and scoring means 
44 to score blank rim portion 23 at score line 45, which 
corresponds to the mold cavity edge. Scoring means 
44 is schematically indicated in dashed lines on 
stamping toot 41 to show where the scoring edge 
thereof cuts into the web to form a notch. As shown 
in Figures 1 and 2, blank 20 is placed Into registry with 
at least one of the mold halves to cover the mold face 
and the blank rim 23 retained on the mold edge while 
the blank is deformed and the final article formed. 
Finished article 31 is now obtained as shown in Figure 
4 with blank rim 23 protruding therefrom and which 
may be removed by tearing at score line 45 by hand 
or by mechanical means. Alternatively, one may omit 
the score line and simply remove the rim by any de- 
sired means, as by cutting. 

Stamping blanks 20 from web 40 allows much 
closer spacing than thermoforming, let alone pres- 
sure molding, and the amount of skeleton scrap is re- 
duced accordingly. Moreover, the layout of blanks 20 
on web 40 may be closely packed, according to the 
geometry thereof, as in the case of differently shaped 
blanks being stamped from the same sheet at the 
same time, In which case they may be nested to leave 
the least space therebetween, as shown in the sche- 
matic illustration in Figure 5. 

If desired, for economy, the rim portion of the 
blank may be left uncolored or undecorated in the 
areas where it Is to be subsequently removed. 

The parting surface surrounding the mold cavity, 
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however, is not always in a single plane. For example, 
if a nfiulti-planar article is to be formed such as article 
50 shown in Figure 7, the parting surface of the cor- 
responding cavity-half of the mold must allow for dif- 
ferent levels 51 and 52 In article 50. Clearly, if a flat 
blank 20 is to be accurately placed and hermetically 
held against cavity-half edge or rim 15, it is necessary 
to transfer the blank from transfer plate 21 onto said 
rim smoothly, without causing defects, such as wrin- 
kles due to sagging of the warmer blank from plate 21 . 
This may be accomplished as shown in Figure 6. Film 
20 is transferred onto carrier plate 21 and held there- 
against by suction through channels 60. 60a and 60b. 
It Is then placed into registry with mold cavity half 11 
as shown in Figure 6. Plate 21 is heated (not shown 
in Figure 6) and therefore so is blank 20 which Is ren- 
dered deformable thereby. Once the plate and blank 
are placed In the position shown in Figure 6, the pro- 
cedure as follows may be used. 

As soon as blank edge or rim portion 23 contacts 
mold cavity rim or edge 15, suction through channels 
60a is replaced by positive pressure and, at the same 
time suction is applied through upper mold edge 
channel 61. Simultaneously, suction is maintained 
through plate edge channel 60b and positive pressure 
applied through central plate channels 60. Suction is 
applied through mold cavity channels 62 to conform 
blank 20 to surface 11a of mold cavity half 11. There- 
after, suction through channel 60b is replaced by pos- 
itive pressure and suction is applied through lower 
mold edge channel 63 to complete the cycle. 

As indicated above, blank 20 must be placed ac- 
curately against the parting surface surrounding a 
mold half and deformed to conform thereto. In order 
to facilitate deformation of the blank, it is often desir- 
able to preheat same. Figures 8 and 9 show a prefer- 
red method of preheating the blank by a heated trans- 
fer plate 21. Blank 20 is transferred to plate 21 as in 
the previous embodiments, but plate 21 is equipped 
with heating means 70, which may be a plurality of 
heating coils spaced to heat the desired portion of 
blank 20 as shown in Figure 8. Provision may be 
made to keep blank rim portion 23 cool as by provid- 
ing Insulation 71 adjacent said rim portion. Transfer 
plate channels 22 are supplied with suction or pres- 
sure via manifold 72 and pressure line 73 to a source 
of air suction or pressure, not shown. In order to pre- 
vent the blank from sticking to the transfer plate, it is 
preferred to coat the plate with a non-stick layer, as 
a Teflon material. 

If desired, one could cut and stack a plurality of 
blanks and use a robot to transfer the blanks to the 
mold. The blanks are preferably stacked as they are 
cut from the web according to Figure 3 and the stacks 
placed alongside the molding apparatus, such as an 
injection molding machine. They are then destacked 
using a robot (not shown) having an end-of-arm which 
carries the transfer-plate shown in Figures 8 and 9. 



The transfer plate 21 removes the blank from the 
stack by suction and is then moved as above descri- 
bed into alignment with the mold, by the robot. 
It is to be understood that the invention is not lim- 

5 ited to the illustrations described and shown herein, 
which are deemed to be merely illustrative of the best 
modes of carrying out the invention, and which are 
susceptible of modification of form, size, arrange- 
ment of parts and details of operation. The invention 

10 rather is intended to encompass all such modifica- 
tions which are within its spirit and scope as defined 
by the claims. 

15 Claims 

1. In a process for forming a color coated article by 
applying a color coated material to an injection 
mold (10) having mold halves (11,12), a mold 

20 parting face, a mold cavity edge (15) and a mold 

cavity (14) therein for the formation of an injec- 
tion molded article, and Injecting molten plastic 
(30) Into said mold cavity to form a laminated ar- 
ticle (31 ,50) with the color coated material bond- 

25 ed to the injected plastic, the improvement which 
comprises: 

cutting a color coated blank (20) from a web (40) 
to form a pre-cut blank in a size and shape adapt- 
ed to fit between the mold halves (11,12) and wit h 
30 a rim portion (23) thereof adapted to mate with 
the mold cavity edge (IS) at the parting face of 
the mold (10); 

transferring said pre-cut blank (20) into registry 
with at least one of said mold halves (11). said 

35 blank being transferred by a holding means (21) 

and retained on the holding means during trans- 
fer, and retaining the rim portion (23) thereof on 
the mold cavity edge (15); 
deforming the blank (20) to conform to said at 

40 least one mold half (11) and closing the mold 
halves to form a mold cavity (14), wherein the 
blank is deformed at least in part by a mold half 
(12), said deforming step being conducted after 
transferring the pre-cut blank into registry with at 

45 least one of said mold halves and while retaining 
the rim portion (23) of the blank on the mold cav- 
ity edge (15); and 

injecting molten plastic (30) into the mold cavity 
(14) to form a laminated. Injection molded article 
so (31,50) with the color coated blank bonded to the 
injected plastic. 

2. A process according to claim 1 wherein the rim 
portion (23) of the blank (20) is retained on the 

55 mold cavity edge (15) by at least one of suction 

and mechanical means. 

3. A process according to claim 1 or 2, including the 
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step of scoring the rim portion (23) of the blank 
(20). 

4. A process according to one of the claims 1 to 3 
wherein the injection mold (1 0) includes a mold s 
core (12) and wherein the blank (20) is deformed 

at least in part by the mold core. 

5. A process according to one of the claims 1 to 4 
including the step of preheating the blank (20) at io 
least in part before deforming. 

6. A process according to one of the claims 1 to 5 
including the step of forming a multi-planararticle 
(60). IS 

7. A process according to claim 6 including the 
steps of first holding a first edge portion of the 
blank against a first edge portion of a mold cavity 

half in a first plane, followed by deforming a sec- 20 
ond edge portion of the blank against a second 
edge portion of a mold cavity half in a second 
plane. 



8. The apparatus for forming a color coated article 25 
which comprises: 

an injection mold (10) having mold halves (11 ,1 2), 
a mold parting face, a mold cavity edge (15), and 
a mold cavity (14) therein for forming an injection 
molded article; 30 
means (21) for transferring a pre-cut, color coat- 
ed blank (20) having a rim portion (23) thereof 
adapted to mate the mold cavity edge (15), into 
registry with at least one of the mold halves (11); 
means including a mold half (12) for deforming 35 
the blank (20) to conform to at least one mold half 
(11) while retaining the rim portion (23) of the 
blank on the mold cavity edge (15); and 
means (17) for injecting molten plastic (30) into 
the mold cavity to form a laminated, injection 40 
molded article (31 ,50) with the color coated blank 
bonded to the Injected plastic. 



9. Apparatus according to claim 8 wherein the injec- 
tion mold (10) includes a mold core (12) which at 45 
least in part deforms the blank (20). 



10. Apparatus according to claim 8 or 9 including 
means (70) to pre-heat the blank (20) before de- 
forming same. so 
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FIG- 9 
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